Abstract: In this paper the aim is to identify key drivers that have contributed the most to the prosperity of European Union and Western Balkan countries in the 2007-2016 period. Empirical analysis is based on data for cumulative growth rate of values of nine original Legatum Prosperity
Introduction
Nowadays, different indices attained through synthesizing a great number of indicators are becoming more and more important. Even though the significance and occurrence of GDP in economic publications are still unrivaled, many composite indices were created to cover and control the quality of life in a simple but wholesome way (Stiglitz, Sen, & Fitoussi, 2009 ). The indices were created with the goal to cover numerous development aspects simultaneously or to target an individual issue that deserves special attention in modern times. Some of those indices are Human Development Index, Global Competitiveness Index, Happy Planet Index, Misery Index and Global Creativity Index etc (Gligorić, Jovanović Gavrilović & Savić, 2018) . Legatum Prosperity Index is an important index that is paid special attention to in this work in order to identify the main drivers of prosperity in European countries.
Legatum Prosperity Index (LPI) represents an inquiry into the nature of prosperity and the way it was created . The indicator measuring income and wellbeing, which form the index basis, was designed in 2007 by the Legatum Institute. LPI offers an extensive view of prosperity and covers material wealth as well as life satisfaction, i.e. it implies the idea of combining new indicators of subjective wellbeing and the economic measures, with the goal of determining which countries are doing the most to encourage holistic prosperity. Therefore, the index also contains subjective, as well as objective data for measuring prosperity of countries and determinants of that prosperity. The index is the answer to burgeoning interest in wellbeing and prosperity measures and besides economic aspect, it covers other development aspects, which permits the identification of prosperity drivers and causes. LPI is used in this empirical analysis for the reason of the index being holistic, meaning it includes a great number of components. The index has nine components (pillars): Economic Quality, Business Environment, Health, Safety & Security, Social Capital, Education, Governance, Personal Freedom and Environment (Legatum Institute, 2017, p. 10) .
In order to estimate the main drivers of prosperity in selected European countries in previous decade, we implement Multivariate Data Analysis. Precisely for this purpose we use the Principal Component Analysis (PCA) and Cluster Analysis on the data for cumulative value growth of LPI pillars. Using PCA, representative variables (principal components) and their contribution to the change in prosperity of each European country in the observed period can be identified. Besides that, with Cluster Analysis we can identify groups of the observed countries (clusters) based on similarity in the tempo of changes in Prosperity Index pillars.
In Section 2, a short literature review is presented, including papers in which author/s use indicators of development and/or Multivariate Analysis for prosperity analysis. Detailed data explanation is given in Section 3 -Prosperity Index, its pillars and the explanation of methodology that we used in our empirical research. The results of empirical analysis are presented in Section 4, and the conclusions in Section 5.
Literature review
The complexity of studying prosperity is identified by many authors, who underline how important multidisciplinary approach is to the research of this subject and its measurement through creation/usage of synthetic indicators (Jovanović Gavrilović, Gligorić, & Molnar, 2012; Altaş & Arikan, 2017; Sima & Gheorghe, 2017) . Moreover, numerous studies emphasize how important people's subjective assessment of life quality is for the formation of indicators and their components, together with objective data. Numerous indicators are used today to measure countries' wellbeing and social progress and for some time now, it has been noted that composite indices popularity and occurrence in research and economic analysis have been increasing. Synthetic indicators used in literature vary considerably based on their components, pursuant to data sources, calculation methodology, development aspects they focus on, their coverage and so on. Examples of the most used indicators in economic studies are: Human Development Index (HDI), Happy Planet Index (HPI), Better Life Index, Multidimensional Poverty Index (MPI), Legatum Prosperity Index (LPI), etc.
Numerous economic studies use HDI to gauge countries' prosperity over a longer period of time and also to compare them to other countries. On the contrary, we have not found many researches using LPI -only certain analysis for selected European countries by Legatum Institute, e.g. Legatum Institute (2016b).
Authors Biswas and Caliendo (2002) used multivariate analysis on the data for HDI. Using PCA, they combine measures of human development. They obtained the first principal component of the three dimensions that constitute the HDI (life expectancy, education, GDP). Using that component, they generate rankings for 162 countries that are in great part consistent with those of the HDI. Authors see this result as theoretical support for the HDI ranking as an adequate metric system for world countries' development.
Moreover, the paper by authors Giray and Ergut (2014) evaluated countries according to their similarities and differences using the indicators contained in the 2013 Human Development Report: HDI, the Inequality-adjusted HDI, the Gender Inequality Index (GII) and the Multidimensional Poverty Index. The data for countries were analyzed using Multidimensional Scaling analysis (MDS). This assessment had been performed with the assistance of a figure composed in two-dimensional space as a result of MDS analysis on OECD and Eurasian countries' data. Shaker and Zubalsky (2013) highlighted the importance of sustainable development goals, such as environmental quality, social equity, and economic welfare. They focused on indicators of sustainable development, because there was no consensus regarding the best approach to their design or use. Even though several studies have touched upon the associations between indicators of sustainable development, few have directly addressed the question of how to use multiple measures simultaneously to assess sustainability regionally. The authors present a quantitative and spatial assessment of 25 multi-metric indices across 36 European nations. The goals of this research were to enhance understanding of indicator complexity and provide an example of their simultaneous use for regional assessment. For testing spatial autocorrelation and multicollinearity, respectively, Global Moran's I-test and Pearson's correlation coefficient (r) analysis were used. From 25 composite indices, an overall rank was also provided for each country. Lastly, for the creation of country bundles of similarity Ward's cluster analysis was used. Altaş and Arikan (2017) used HDI data of 188 world countries for 2015. Whith implementation of Cluster Analysis they made the development classification of the countries and compared it with United Nation's development classification. The authors interpreted the results and in detailed compared the position of the countries. Also, they concluded that some countries' development class has been changed when the clustering method has changed.
Data and methodology
In our paper we use the Legatum Institute data regarding the Prosperity Index for the 2007-2016 period. The index, as we already mentioned, has nine components (pillars): Economic Quality, Business Environment, Health, Safety & Security, Social Capital, Education, Governance, Personal Freedom and Environment. Every pillar contains about 12 variables, or more accurately LPI has a total of 104 variables and includes both objective and subjective data (Legatum Institute, 2016a) . LPI data are accessible for most of the world countries and are available from 2007.
The sample of countries includes 31 European countries -27 EU countries (research covered 27 EU members since Great Britain started the process of leaving this regional integration) and four Western Balkans countries (Serbia, Albania, Montenegro and Macedonia). For empirical analysis, we first calculated cumulative growth rate for each of the Prosperity Index components (pillars) from 2007 to 2016 for the observed countries. As the main part of the empirical analysis, we implemented multivariate analysis -the Principal Component Analysis and Cluster Analysis on the data for cumulative growth rate of LPI pillars.
Using the PCA, we got the principal components that describe the original data accurately enough, that is, they are considerably correlated with the starting components and they encompass a great part of starting data variability. Thus, instead of nine original LPI components/pillars, we got four principal components on which further prosperity analysis is based.
With the help of four principal components and based on the so called score analysis, we distinguish the countries that had the highest positive and negative score in each component -that is, the countries that, within each principal component, recorded the biggest growth or decline. Using that method, it can be identified which key determinants have contributed the most to the progress of each European country from 2007. Therefore, we can separate countries according to main drivers of their prosperity in 10 years period.
Additionally, through Cluster Analysis, clusters have been formed based on the same data that represent cumulative increase of every prosperity pillar between 2007 and 2016. This analysis allows creating groups of EU and WB countries based on differences and similarities in the tempo of changes in Prosperity Index pillars.
Results and discussion
Multivariate data analysis techniques which we use for analysis of the specific composite indicator -Legatum Prosperity Index -are described in this section. We use Principal Component Analysis and Cluster Analysis.
The goal of PCA is to explain variance of the observed data with few components that represent uncorrelated linear combinations of the original data (OECD, 2008) . First in PCA principal components cover considerable amount of the cumulative variance of the starting data. The absence of correlation in principal components shows that they measure different "statistical dimensions" in the data. Thus, if there is correlation between the original variables and their number is to be reduced while still keeping an important part of the original data variability, PCA is a very useful method, as in our case.
In our analysis, the initial number of variables is nine. The variables we observe are cumulative growth rates of each of the LPI pillars. In order to better understand and group the countries according to the main drivers of prosperity, our goal is to get a smaller number of meaningful variables that led to the LPI growth in the observed sample of countries.
In Table 1 is given the descriptive statistics. The sample includes 31 countries (column Analysis N). The Mean column consists of arithmetic mean of cumulative growth rates of each component in the observed countries sample. Thus, on average, the highest value growth is registered in the Environment pillar (12.1% growth in the given period), while the observed countries on average registered deterioration in the level of pillar Economic Quality (2.8% reduction in the period [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] [2015] [2016] . Standard deviations are given in the second column of the table.
The correlation table points out the presence of a certain linear relationship of pillar changes in the observed countries. By using PCA, we wanted to get a smaller number of variables -LPI "components", that will be uncorrelated with each other but will truthfully represent the original data and thus facilitate the analysis of the key prosperity drivers in European countries. Based on the extracted communality (see Table 2 ), we see that for the observed variables the percent of the explained variance by principal components that are obtained and kept in the analysis is delectably high, which shows that the key formed components are a good substitute for the original variables (pillars). Table 3 show that there are four principal components whose eigenvalue is above one. Based on variable reduction to four components we manage to simplify the analysis -to reduce nine variables to four with 27.7% of infomation loss. Through PCA, we managed to identify four principal components and get scores for each country, which we used to identify the key prosperity drivers for European countries in previous decade. It is important that the components are not correlated with each other, which we confirmed through Scatterplot observation (see Figure 2) . Correlation coefficients that eqaul zero also confirm that. On the LPI growth rate data for the 2007-2016 period we also used Cluster Analysis (K-means cluster), and the main results are presented in Tables 6  and 7 . We defined four clusters. In the Iteration History table (Table 6) we can see how many iterations were enough before cluster centers substantially changed. The table shows that iteration was established already in the second step, which points out the stability of this four cluster model.
Table 6. Iteration History
Note: Convergence achieved due to no or small change in cluster centers. The maximum absolute coordinate change for any center is 0.000. The current iteration is 2. The minimum distance between initial centers is 0.321.
Source: Authors' own calculation
Therefore, according to Cluster Analysis results, in the first cluster there are three countries, in the second cluster ten countries, in the third cluster four countries and in the fourth cluster 14 countries (see Tables 7 and 8 ). We can further look into the fundamental drivers of prosperity (pillar growth rates) that in general characterize countries in each of the four clusters. Countries are divided into clusters based on similarities of changes in Prosperity Index pillars, in a way that minimizes the variance in pillar value changes between countries grouped inside a cluster, and maximises the variance between clusters.
According to ANOVA table, variables with large F values provide the greatest contribution in separation of countries between clusters. In our analysis those are Governance, Business Environment and Environment. Figure 3 shows the cluster centers that are calculated as the mean value of variables (pillar growth rates) of countries in each cluster and reflect the characteristics of the "typical case" for each cluster. The figure points out the main distinctions regarding the change in value of certain LPI pillars (the drivers of prosperity) between European countries in different clusters in the previous decade, as well as some similarities of the drivers in observed countries.
We can conclude that countries in the first cluster registered a significant growth of the Business Environment pillar compared to the countries from other clusters. Countries in the first and second cluster noted growth of value of Governance, while third and fourth cluster countries recorded fall of that pillar compared to the initial (2007) value. Environment was the main prosperity driver in the third cluster, which separates that cluster significantly from the other three. It is also important to note that there are many similarities between observed countries belonging to different clusters when it comes to value change in previous decade in some pillars, e.g. Education, Health and Safety and Security, which is probably result of the fact that most of the countries are members of the EU (others are candidate countries), and therefore their prosperity is in great extent determined by the huge volume of rules and regulations in different key areas.
Also, based on futher analysis we can conclude that Clusters 2 and 4 are the most similar. The biggest difference is between clusters 1 and 3 and 1 and 4, and that difference is approximately similar (see Table 9 ). 
Conclusions
In this paper we wanted to identify which key determinants have contributed the most to the progress of European Union and Western Balkan countries in the 2007-2016 period. In detailed empirical research based on Legatum Prosperity Index data, we analysed cumulative change in values of each of nine LPI components/pillars and separated countries according to main drivers of their prosperity in ten years period.
Multivariate Data Analysis was implemented -the Principal Component Analysis and Cluster Analysis on the data for cumulative growth rate of LPI pillars.
Using the PCA, instead of nine original LPI components/pillars, we got four principal components: Economic Environment, Social Infrastructure, Institutional Framework and Life Conditions, on which further prosperity analysis is based. The countries with the highest positive and negative scores in each component, or more precisely, the countries that recorded the biggest growth/decline within each of the principal components, are distinguished with the help of four principal components and so-called score analysis.
